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DLSCL J0916.2+2951 a.k.a. Musket Ball Cluster

Dawson et al. 2012
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Musket Ball
Weak Lensing S/N Mass Maps

Subaru HST
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Dawson et al. 2012
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Gains in going faint
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Estimating multiplicative bias
with ground and space observations

n = 32 gal/arcmin2

slope = 0.87

i‘ < 24.5
n = 15 gal/arcmin2

slope = 0.97

Kasliwal et al. 2008
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HST-Subaru ellipticity comparison
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Proposed Study

In some ways similar to Kasliwal et al. 2008.
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Full Sample Raw Results
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What is causing these outliers?
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Examples of outliers

Ground: Subaru Suprime-CamSpace: Hubble ACS
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Two definitions of blends
considered in this analysis



12LSST DESC Collaboration Meeting – 4 December, 2013

1s blends
for the Musket Ball Cluster field
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2s blends
for the Musket Ball Cluster field
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Comparing 1s and 2s blends
for the Musket Ball Cluster field



15LSST DESC Collaboration Meeting – 4 December, 2013

2s blends
for the GOODS-North field
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2s blends
for the GOODS-South field
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Comparing blend fraction
for typical LSST seeing (0.7”)
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Distribution of the Blended objects 
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Remaining “Non-blended” Objects
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Neff decreases by < ½ despite throwing out ½ galaxies

With blends

Without blends
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Bias is improved by a factor of ~3

With blends

Without blends
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Despite throwing away ½ galaxies due to blending, 
Neffective increases by a factor of 3!

Bias Threshold Bias Threshold

Full Sample Clean Sample
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Summary

− Blending is a major source of 
galaxy shape measurement 
bias
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Summary

− Blending is a major source of 
galaxy shape measurement 
bias

− Approximately ½  of ground 
galaxy sample is blended
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Summary

− Blending is a major source of 
galaxy shape measurement 
bias

− Approximately ½  of ground 
galaxy sample is blended

− Throwing out this ½ of the 
sample actually increases 
the effective number of 
galaxies by a factor of ~3! 
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Caution!
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Caution

− Bias on the bias

− Ability to flag blends

• Consider good seeing ground images

− Cross-matching

− Should we believe the results

• Do we really expect blending to cause a multiplicative bias
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Regression Bias on the Slope

Kelly 2007
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Gaussian Process Modeling
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Caution

− Bias on the bias

− Ability to flag blends

• Consider good seeing ground images

− Cross-matching

− Should we believe the results

• Do we really expect blending to cause a multiplicative bias
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Probabilistic Cross-matching
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Caution

− Bias on the bias

− Ability to flag blends

• Consider good seeing ground images

− Cross-matching

− Should we believe the results

• Do we really expect blending to cause a multiplicative bias
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Neff of blends
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d

size

separation



36LSST DESC Collaboration Meeting – 4 December, 2013

Probabilities
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Effective Blending PDF

Pair Probability

Blend Confusion 
Probability

Joint 
Probability
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Converting to Ellipticity
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Weighted Blending Ellipticity Distribution
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A Problem

𝜎
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